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ABSTRACT 

Background: Iron deficiency anemia (IDA) is a frequent medical condition that causes disturbing pregnancies, 
especially in low-resource nations, and it contributes considerably to morbidity and mortality. As a result, early 
detection and treatment of IDA are strongly advised. 

Objective: This study was conducted to evaluate the effectiveness, safety and acceptability of ferrous sulphate alone 
in comparison to combination of ferrous sulphate and lactoferrin for the treatment of iron deficiency anemia during 
pregnancy and their effect on neonatal iron store. 

Patients and methods: This randomized prospective cohort study was conducted on 300 pregnant women from the 
second trimester with IDA who were enrolled and randomly separated on 2 groups; ferrous sulphate group: 150 
pregnant women received 150 mg of dried ferrous sulphate capsules. Combined ferrous sulphate and lactoferrin group: 
150 pregnant women received combined 200 mg lactoferrin and 30 mg iron once daily for eight consecutive weeks. 
Results: Total increase in CBC with combined ferrous sulphate and lactoferrin was higher compared to ferrous sulfate 
alone (p value < 0.05). Gastrointestinal adverse effects occurred more frequently with ferrous sulphate than the 
combined ferrous sulphate and lactoferrin (p< 0.05). Neonatal iron store significantly increased in combined ferrous 
sulphate and lactoferrin than in ferrous sulphate alone (p value < 0.001). 

Conclusion: Combined ferrous sulphate and lactoferrin was more effective than ferrous sulfate in pregnant women 


with IDA, with fewer gastrointestinal adverse effects and better effect on neonatal iron store. 
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INTRODUCTION 

IDA is the most common type of anemia, it is 
more prevalent during pregnancy due to high iron 
requirements during gestation due to the increase in 
maternal red cell mass, and for development of the 
fetus and placenta ®. 

Anemia affects maternal and fetal health. It 
affects the general wellbeing of the mother (i.e. fatigue, 
dyspnea, palpitations, headaches and irritability) and 
increases the risk of maternal morbidity and mortality, 
preterm birth, fetal growth retardation, low birthweight 
and perinatal death and decrease neonatal iron store ®. 
There are different routes in treatment of IDA in 
pregnancy ®. 

The oral route as ferrous iron preparations are 
the first choice to replace iron stores as this allows the 
normal mechanism of absorption to be used, in addition 
to being an inexpensive and effective treatment “. 
Unfortunately, gastrointestinal side effects such as 
epigastric discomfort, nausea, vomiting, diarrhea, 
constipation, abdominal colicky pain and dark stools 
are frequently associated with ferrous iron supplements 
and up to 30% of patients’ experience dose limiting 
side effects ©. 

Oral bovine lactoferrin is an alternative to 
ferrous sulphate for treatment of IDA in pregnancy 
with minimal gasterointestinal side effects ®. 
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This study was conducted to evaluate the 
efficacy and safety of combined ferrous sulphate and 
lactoferrin in comparison to ferrous sulphate for the 
treatment of IDA during pregnancy and their effect on 
neonatal iron store. 


PATIENTS AND METHODS 

This randomized prospective cohort study included 
300 pregnant women suffering from iron deficiency 
anemia, conducted in the Department of Obstetrics and 
Gynecology at Menoufia University Hospital and 
General Menouf Hospital from October 2019 to April 
2020. 


Ethical approval: 

The study protocol was approved by Hospital 
Local Medical Ethical Committee, Faculty of 
medicine, Menoufia University. 

An informed consent was obtained from all study 
participants after explanation nature and scope of the 
study. 

Pregnant women with single fetus, in the second 
trimester, with IDA (hemoglobin level< 10.5 g/dL and 
ferritin level< 12 ng/mL) were enrolled. 


This article is an open access article distributed under the terms and conditions of the Creative 
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Women with a history of anemia due to any other 
causes, such as chronic blood loss, hemolytic anemia 
and thalassemia, severe anemia requiring blood 
transfusion, bronchial asthma, clinical and/or 
laboratory evidence of hepatic, renal, hematologic or 
cardiovascular abnormalities, history of peptic ulcer, 
hypersensitivity to iron preparations and treatment with 
any other iron preparation in the last one month before 
study entry and suspected acute infection were 
excluded from the study. 


Patients were randomly divided into two study 
groups: 


Group 1: Included 150 pregnant women received oral 
ferrous sulphate (Ferrofol capsules, Eipico, Egypt): 
Dried ferrous sulphate 150 mg at least 1 hour before or 
2 hour after meals once daily after 12 weeks of 
pregnancy and for 8 weeks. 


Group 2: Included 150 pregnant women received oral 
combined lactoferrin and ferrous sulphate (Complir 
sachets, Medicina medical Itd): 200 mg lactoferrin and 
30 mg iron, | sachet to be dissolved in 1/4 glass of 
water once daily after 12 weeks of pregnancy and for 8 
weeks. 

All patients were subjected to complete history 
taking and complete general and abdominal 
examination. Obstetric ultrasound and laboratory 
investigations as CBC was done to all patients. Follow 
up of pregnant women was done by measuring Hb, 
HCT, MCV after 4, 8 weeks of treatment and at 
delivery. Monitoring the efficacy in the newborn iron 
store was done by measuring neonatal Hb level and 
iron stores immediately after delivery from the 
umbilical cord. 


Outcomes: 

The primary outcome measures: Increase 
hemoglobin level at 4 weeks, 8 weeks after treatment 
and at delivery. 
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The secondary outcome measures: 

e Rates of maternal side effects during treatment 
period as: (epigastric discomfort, nausea, 
vomiting, diarrhea, constipation, abdominal 
pain and dark stool). 

e Obstetric effects as: preterm birth (less than 37 
weeks of gestation), low birth weight (less 
than 2500 g), intrauterine fetal death, neonatal 
death (within 28 days after delivery), ICU 
admission, neonatal weight, Apgar score and 
neonatal iron Store. 


e Mode of delivery and associated 
complications (vaginal delivery or cesarean 
section). 

e Post-partum complications as post-partum 
hemorrhage. 

Statistical analysis 


The collected data were coded, tabulated, and 
statistically analyzed using IBM SPSS statistics 
(Statistical Package for the Social Sciences) software 
version 22.0, IBM. Descriptive statistics were 
presented for quantitative data as mean +SD (standard 
deviation) and were compared by independent t-test, 
while for qualitative data it was presented as number 
and percentage and were compared by Chi-square (X?) 
test. P value less than 0.05 was considered statistically 
significant and less than 0.001 was considered highly 
significant. 


RESULTS 

A total number of study group included 300 
pregnant women with mild to moderate anemia during 
the 2™ trimester of pregnancy and randomly divided 
into 2 groups; the first group received ferrous sulphate 
alone and the second group received combined ferrous 
sulphate and lactoferrin drug as in (Figure 1). 
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Figure (1): Patient flow chart. 


The 2 study groups were homogenous in the maternal demographic data regarding age, parity, BMI, GA at start of 
study as in (Table 1). 


Table (1): Demographic data among the studied groups 
Group 1 Group 2 P value 
N=150 N=150 

Age (years) 

Mean +SD 26.95+6.64 27.14+6.32 >0.05 
BMI (kg/m?) 

ore ee 12.84+40.69 12.7140.71 0.05 
Mean +SD 


Parit PG (N, %) 43 (28.6%) 50 | 50 (33.3%) 3%) 
hi >0.05 
Multipara (N, %) 107 (71.3%) 100 a 6%) 


SD: standard deviation, Kg/m7: kilogram/ meter’, BMI: body mass index, GA: gestational age, PG: primigravida, N: 
number 


(Delete the column of t-test from each table) 
Table (2) shows maternal CBC (gm/dL), the total increase in Hb, HCT, MCV were higher in combined ferrous sulphate 


and lactoferrin compared to ferrous sulphate alone. 
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Table (2): CBC among the studied groups 


Group 1 Group 2 
Hb (g/dL) 
(Mean +SD) 


HCT 
(Mean +SD) 
MCV 
(Mean +SD) 


CBC: complete blood count, Hb: hemoglobin, HCT: hematocrit, MCV: mean corpuscular volume, 
M: month, SD: standard deviation 





There was statistically a significant difference between ferrous sulphate alone and combined ferrous sulphate and 
lactoferrin group regarding gasterointestinal side effects as in table 3. 


Table (3): Maternal side effects among the studied groups 


po Group 1 (N=150) | Group 2 (N=150) | Pvalue | 


N: number 

Regarding obstetric outcome of the two groups, there was no significant difference between the two groups 
regarding GA at delivery, mode of delivery, preterm birth, [UFD, neonatal death, ICU admission and postpartum 
hemorrhage as in table 4. 





Table (4): Obstetric outcomes among the studied groups 


«Group 1 (N=150) | Group 2 (N=150) 


GA at bse ls (weeks) 
(Mean bse ls | 383881133 38+1.133 38. | 3845101 01 >0. | 005 


Mode of delivery 
SVD (N, %) 117 (48.8%) 123 (51.2%) >0.05 
CS (N, %) 33 ae 27 oo 


a a 
-Aeonatal death (N, L e o ooa 


GA: gestational age, SVD: single vaginal delivery, CS: cesarean section, IUFD: intrauterine fetal death, ICU: intensive care unit, 
Hge: hemorrhage, N: number 

Neonatal iron stores (neonatal Hb, serum ferritin level, serum iron, TIBC and transferrin saturation) significantly 
increased with combined ferrous sulphate and lactoferrin group than ferrous sulphate alone as shown in table 5. 
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Table (5): Neonatal iron store among the studied group 


po Group 1 (N=150) Group 2 (N=150) 
Neonatal Hb (g/dL)- Mean +SD 


Serum ferritin level (ng/mL) 
Mean +SD 


15.90+2.01 
136.65+4.02 


| 17.3441.46 | <000 


161.87+30.34 or 001 


Serum iron (mcg/dL)-Mean +SD 159.29+35.74 182.27+30.062 <0.001 
TIBC (mcg/dL)- Mean +SD 342.59+52.90 368.68+45.34 <0.001 


Transferrin saturation (g/dL) 33 5044.77 38 5644.7] <0.001 
Mean +SD oo kia 


Hb: hemoglobin, SD: standard deviation, TIBC: total iron binding capacity. 





DISCUSSION 

Hemoglobin (Hb) less than normal during 
pregnancy is defined by the WHO as <11 g/dl in the 
first trimester, <10.5 g/dl in the second trimester, and 
<11 g/dl in the third trimester ”. Anemia has a 
detrimental influence on maternal and fetal health 
because it inhibits oxygen transport to the fetus through 
the placenta, raising the risk of preterm birth, fetal 
growth retardation, low birthweight, perinatal 
mortality, and a decrease in neonatal iron stores ®. 

The most extensively used iron preparation in the 
world is ferrous sulphate. Despite its effectiveness and 
inexpensive cost, however, this medicine is linked to a 
significant number of adverse effects, most of which 
involve the gastrointestinal system ®. 

Lactoferrin (previously lactotransferrin) is a 
glycoprotein that belongs to the transferrin family, 
which includes proteins that may bind and transfer iron 
40 Lactoferrin levels in cow milk and human milk 
colostrum are roughly seven times higher than 
lactoferrin levels in milk produced later “. 

The aim of our study was to evaluate the 
effectiveness, safety and acceptability of ferrous 
sulphate alone in comparison to combination of ferrous 
sulphate and lactoferrin for the treatment of iron 
deficiency anemia during pregnancy and their effect on 
neonatal Iron store. 

In our study, the results showed that total 
increase in Hb, HCT, MCV after 2 months with 
combined ferrous sulphate and lactoferrin was higher 
compared to ferrous sulfate. This is in agreement with 
the study conducted by Paesano et al. “”); who 
designed a study to compare the efficacy and 
tolerability of oral bovine lactoferrin (100 mg twice a 
day) and ferrous sulphate (520 mg once a day). In all 
treated women, the hemoglobin and total serum iron 
values showed a significant increase (P < 0.001) after 
30 days of treatment. However, in pregnant women 
receiving ferrous sulphate, the increase in mean values 
of hemoglobin and total serum iron (0.9 g/dL and 8.0 
ug/dL, respectively) were lower than those observed in 
women receiving lactoferrin (1.5 g/dL and 54.2 ug/dL 
respectively). Also our study is consistent with 
Hashim et al. °°) systematic review and meta-analysis 
study that aimed to evaluate the efficacy of daily oral 
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bovine lactoferrin versus daily oral ferrous iron 
preparations for treatment of IDA during pregnancy. 
The study included 4 eligible trials (600 women) and 
estimated for change in hemoglobin levels at 4 weeks 
with daily oral lactoferrin versus daily oral ferrous 
sulphate. Pooled estimates for change in hemoglobin 
levels at four weeks favored daily oral lactoferrin over 
daily oral ferrous sulphate (mean difference 0.77; 95% 
confidence interval [CI] 0.04-1.55; P = 0.04, 4 trials, 
600 women). The present study is also in agreement 
with the study conducted by Rateb et al. “”. It was a 
double blind clinical trial that aimed to compare the 
safety, tolerability, efficacy and hematological 
response of lactoferrin in treatment of iron deficiency 
anemia during pregnancy versus ferrous sulfate 
capsules on 200 pregnant women for 8 weeks. The 
results showed that the total increase in hemoglobin 


after 2 months with lactoferrin was higher 
(1.540.5g/dL) compared to ferrous sulphate 
(0.8+0.4g/dL) (P <0.001). 


However the study conducted by Nappi et al. “>; 
which was a prospective, randomized, controlled, 
double blind trial to compare the effects of bovine 
lactoferrin with ferrous sulfate on iron nutritional status 
and to evaluate their tolerability in 100 pregnant 
women with iron deficiency anemia, concluded that 
bovine lactoferrin has the same efficacy as ferrous 
sulfate in restoring iron deposits, the results showed Hb 
before therapy was 10.1 0.5 g% and after therapy by 
ferrous sulfate for 4 weeks Hb increased tol 1.5+0.6 g% 
and by lactoferrin for 4 weeks Hb increased to 11.2 + 
0.5 g% (p value >0.05). 

According to the present study gasterointestinal 
side effects increase with ferrous sulphate alone than 
combined ferrous sulphate and lactoferrin group. This 
is in agreement with Hemeda et al. °° who did a 
prospective open label randomized clinical trial to 
compare ferrous fumarate and bovine lactoferrin as 
regard treatment of anemia in 146 pregnant patients 
with iron deficiency anemia. The study concluded that 
gastrointestinal side effects occurred more frequently 
with ferrous sulphate than lactoferrin group (P<.0.001). 

In the present study there was no significant 
difference between ferrous sulphate group and 
combined ferrous sulphate and lactoferrin group 
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regarding obstetric outcome. This is consistent with 
Rezk et al. “” study that concluded that there was no 
significant difference between ferrous sulphate and 
lactoferrin regarding gestational age at delivery, mode 
of delivery, postpartum complications, neonatal death, 
IUFD, preterm birth and [CU admission (p value > 
0.05). 

Our study shows significant increase in 
combined iron and lactoferrin group than in ferrous 
sulphate group regarding neonatal iron store. 


CONCLUSION 

Oral combined ferrous sulphate and lactoferrin 
was better tolerated and more acceptable with higher 
increase in mean hemoglobin, neonatal weight, 
neonatal iron store and less gastrointestinal side effects 
when compared to oral iron therapy. 


Strength of this study: 

e Large sample size. 

e The study involves effects and side effects of 

the drug. 

e The study involves intrapartum and postpartum 

complications. 

e The study involves neonatal outcome. 
Limitation of this study: It includes pregnant women 
with single viable fetus during 2™ and 3" trimester of 
pregnancy complains with mild to moderate anemia. 
No history of maternal medical disorder. 
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